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(57) An Hhsofbont core 4 composed of a nonwoven 
fabric containing an absorbent fiber at 20 % by weight 
or more lo SO °o by weight or less and a hydrophobic 
fiber at 20 "» by weight or more to 80 % by weight or 
less is interposed between a top sheet 3 and a bottom 
sheet 5, both the sheets being composed of a nonwoven 
fabric containing an absorbent fiber, such as rayon, at 
30 % by weight or more to 70 % by weight or less and 


a hydrophobic fiber at 30 % by weight or more to 70 % 
by weight or less. Then, the top sheet 3, the absorbent 
core 4 and the bottom sheet 5 are bonded together on 
bonding lines 2. These individual layers are water reten- 
tive because of the absorbent fiber therein, and the re- 
sulting sheet has good slip properties because of the 
hydrophobic fiber contained therein. The absorbent 
core 4 works to enhance the bending resistance. 


Fig. 2 



LO 
1ft 
N- 

Ift 
(O 
CO 

o 

DL 
LU 


PrWed by Jouve. 76001 FARIS (FR) 


EP 0 865 755 A1 


Description 


w 


is 


20 


25 


30 


35 


40 


45 


SO 


SS 


The present invention relates to a wiping sheet for home use; more specifically, th present invention relates to a 
disposable wiping sheet for both dry and wet uses and with an excellent surface having good effects on wiping off stain 
and with an overall high bending resistance. 

Disposable wiping sheets for home use may be used being attached to so-called wiping holders or held with hands 
but not being attached to any holder. 

Conventionally, these types of wiping sheets have been prepared by using a nonwoven fabric consisting of inter- 
laced hydrophobic synthetic fibers, or using one or two nonwoven fabrics with a relatively low basis weight, which can 
be produced by thermally bonding between thermoplastic hydrophobic synthetic fibers. Particularly, so as to absorb 
water, these wiping sheets may contain an absorbent core of an absorbent fiber (water-retentive fiber) such as rayon 
or pulp; the absorbent core is interposed between exterior sheets composed of the nonwoven fabrics. 
The wiping sheets described above have the following problems. 

1. The wiping sheet singly composed of a nonwoven fabric principally comprising a hydrophobic synthetic fiber 
has a low bending resistance. The wiping sheet with an absorbent core of rayon or pulp also has a low bending 
resistance in a dry state. When the wiping sheet absorbs water, particularly, the bending resistance is significantly 
decreased. Therefore, when the wiping sheet is of hand-held type, the wiping sheet is difficult to hold with hands 
and readily falls into shabby appearance during wiping work. When the wiping sheet is used being attached to a 
wiping holder, the sheet is readily wrinkled or gets shabby because of the low bending resistance. 

2. In the case of the wiping sheet with the absorbent core made of rayon or pulp interposed between the exterior 
sheets, when the wiping sheet is used in a wet state after being squeezed with hands, the wiping sheet can hardly 
restore its fully extended state because of the low bending resistance. Accordingly, it is laborious to extend th 
wiping sheet after squeezing. Also it is laborious to attach the squeezed wiping sheet to the wiping holder. 

3. In any wiping sheets of conventional examples, the basis weight of the whole wiping sheet is so low that the 
bulkiness is not sufficient enough. Thus, the wiping sheet gives unpleasant feeling to hands and is readily rolled 
during the wiping work. 

4. When using the wiping sheet with the absorbent core in a wet state, the water retentivity of the whole wiping 
sheet is low because the exterior sheets therein principally comprise a hydrophobic synthetic fiber and have a low 
basis weight. Additionally, the pressure loaded from wiping work oozes water contained in the absorbent core out 
of the exterior sheets, so that the wiping sheet cannot wipe off a large area in a wet state. Furthermore, because 
the exterior sheets are hydrophobic, an area to be wiped off cannot be immersed with water sufficiently even if the 
absorbent core contains water. Thus, the wiping effect may be deteriorated. 

5. In the case of the wiping sheet which is composed of a nonwoven fabric of a hydrophobic fiber, or the wiping 
sheet with the absorbent core interposed between the exterior sheets principally comprising a hydrophobic fiber, 
when the wiping sheet is used in a dry state for cleaning a kitchen area, for example, the wiping sheet cannot 
sufficiently wipe off spilled water because the surface of such wiping sheet is hydrophobic. 

In accordance with the present invention, the aforementioned problems of the prior art can be overcome It is an 
object of the present invention to provide a wiping sheet with a high bending resistance and strength in both the dry 
state and the wet state for wiping, which also has great water retentivity when moistened in water and is capable of 
readily wiping off wet stain and is capable of wiping off a large area in a wet state. 

So as to solve the problems, a wiping sheet comprises exterior sheets and an absorbent core interposed between 
said exterior sheets, wherein at least one of the exterior sheets is liquid permeable and the wiping sheet has a bending 
resistance of 70 mm or more in a dry state and a bending resistance of 60 mm or more in such a state that the wiping 
sheet contains water, whereby the weight of water is fourfold to the weight of the wiping sheet in the dry state, as 
measured by the cantilever method according to JIS/L1 096 using a test piece of the wiping sheet with a width dimension 
of 25 mm 

More preferably, the wiping sheet with a width dimension of 25 mm has a bending resistance of 80 mm or mor 
in a dry state and a bending resistance of 70 mm or more in such a state that the wiping sheet contains water, whereby 
the weight of water is fourfold to the weight of the wiping sheet in a dry state 

The wiping sheet has higher bending resistances both in a dry state and in a wet state, and therefore, the wiping 
sheet hardly gets shabby or hardly generates wrinkles during the wiping work being held with hands or attached to a 
wiping holder. Further, wh n the wiping sheet is rinsed in water and then squeezed, the wiping sh et can be readily 
restored to its ext nded state, so that the wiping sheet can be extended with hands after rinsing; and the wiping sheet 
can readily b attach d to the wiping holder. 

Because at least one of the exterior sheets is liquid permeable, preferably water retentive, the sheet surface of 
the wiping sheet contains water while the wiping sheet is impregnated with water, so that the effect of wiping off stain 
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can be enhanc d. Because the wiping sheet has excellent water ret ntivity as a whole and the xterior sheets ar 
liquid permeable, preferably water retentive, the wiping sheet can clean a large area in a wet state, while preventing 
the contained water form oozing out excessively over the sheet surface. 

Preferably, the absorbent core has a basis weight of 25 g/m 2 or more to 60 g/m 2 or less, containing a hydrophobic 
fiber at 20 % by weight or more to BO % by weight or less and an absorbent fiber (water retentive fiber) at 20 % by 
weight or more to 80 % by weight or less. More preferably, the hydrophobic fiber is a thermoplastic hydrophobic fiber, 
while the absorbent core is a nonwoven fabric produced by thermally bonding together the thermoplastic hydrophobic 
fiber. 

The absorbent core contains a hydrophobic fiber at 20 % by weight or more. Preferably, the absorbent core com- 
prises a thermal bond nonwoven fabric formed by thermally bonding together a thermoplastic hydrophobic synthetic 
fiber, for example, an air through bond nonwoven fabric produced by welding and melting the fiber together in hot air. 
If a basis weight of the nonwoven fabric is 25 g/m 2 or more, the bending resistance of the absorbent core can be 
elevated. If the wiping sheet contains an absorbent fiber at 20 % by weight or more, the resulting absorbent core can 
procure a water retentive function when the wiping sheet is moistened with water for wiping work. 

Preferably, at least one of the exterior sheets has a basis weight of 25 g/m 2 or more to 55 g/m 2 or less and contains 
an absorbent fiber at 30 % by weight or more to 70 % by weight or less and a hydrophobic fiber at 30 % by weight or 
more to 70 % by weight or less. 

Because the exterior sheets have water retentivity, the wiping sheet can readily absorb wet stain on the surface 
when used in a dry state. When the sheet is impregnated with water prior to use, the wiping sheet has a better water 
retentive function as a whole and the exterior sheets have higher water retentivity, so that the water contained in the 
absorbent core may not readily be oozed out over the surface of the exterior sheets. Therefore, the wiping sheet can 
wipe a large area keeping its wet state. 

Otherwise, the wiping sheet can be structured as follows; at least one of the exterior sheets has a basis weight of 
25 g/m 2 or more to 55 g/m 2 or less, which is composed of a surface layer and a back layer, wherein the surface lay r 
contains an absorbent fiber at 0 % by weight or more to 70 % by weight or less and contains a hydrophobic fiber at 30 
% by weight or more to 100 % by weight or less and wherein the surface layer and back layer together contain an 
absorbent fiber of 35 % by weight or more to 70 % by weight or less and a hydrophobic fiber at 30 % by weight or more 
to 65 % by weight or less. 

In this case, the content of the hydrophobic fiber in the surface layer can be higher than the content in the back 
layer, so that the wiping sheet can readily contain water therein, prevent the water from oozing out over the sheet 
surface. Furthermore, the slip properties of the sheet surface can be enhanced. 

The exterior sheets preferably comprise a nonwoven fabric produced by interlacing together the absorbent fiber 
and the hydrophobic fiber. If the exterior sheets are composed of a fiber-interlaced nonwoven fabric (spunlace non- 
woven fabric), the surface of the wiping sheet can be appropriately fluffed. When the wiping sheet is used in a dry state 
or such a state that the wiping sheet is impregnated with water, therefore, the fiber on the sheet surface can readily 
tangle out fine dust and fine stain. If the interval between the interlaced areas in the direction perpendicular to the 
direction along which spunlace fibers are oriented, namely the length of the non-interlaced area, is 0.5 mm or more to 
2.0 mm or less, the surface of the exterior sheets can be appropriately fluffed. 

As the absorbent fiber (water retentive fiber), for example, use is made of rayon fiber or cellulose fiber. As the 
hydrophobic fiber, additionally, use is made of polypropylene (PP), polyethylene (PE), polyethylene terephthalate (PET), 
nylon and acrylic fiber. 

Additionally, a sweat-absorbing synthetic fiber can be contained at least in the surface layer of the exterior sheets. 
The sweat-absorbing synthetic ftoer (hydrophilic fiber) includes sweat-absorbing PP, PE and PET, which are produced 
by kneading a hydrophilic surfactant into the hydrophobic fiber or coating the hydrophilic surfactant on the hydrophobic 
fiber. The exterior sheets formed of such sweat -absorbing PP and the like are so hydrophilic that the sheets are water 
permeable or can retain water. Therefore, the slip properties of the sheet surface can be enhanced much more. Fur- 
thermore, the absorbency and water retentivity of the resulting wiping sheet also can be enhanced. 

The exterior sheets and the absorbent core are bonded together on a plurality of bonding lines elongating along 
the direction perpendicular to the direction in which most of fibers are oriented in the exterior sheets. On the bonding 
lines, the exterior sheets and the absorbent core are bonded together with an adhesive or are thermally bonded together 
with a thermoolastic hydrcohobr fibe-r 

The pitch of the bonding lines is preferably shorter than the fiber length of the exterior sheets. Because the fiber 
length of the absorbent fiber to be used in accordance with the present invention is about 30 mm to 60 mm, preferably, 
the pitch of the bonding lines is 5 mm or more to 30 mm or less. Through such formation of the bonding lines, excessive 
fluffiness of the fiber can be prevented on the exterior sheets working as wiping surfaces; the surface strength of the 
wiping sheet can be elevated and the resulting sheet turns durable of repeated wiping works. 

Preferably, the basis weight of the exterior sheets is 25 g/m 2 or more to 55 g/m 2 or less; and the basis weight of 
the absorbent core is 25 g/m 2 or more to 60 g/m 2 or less. In this case, the basis weight of the entire wiping sheet is 
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about 75 g/m2 or more to 170 g/m2 or less, so that the wiping sheet has appropriate flexibility and a higher bending 
resistance. 

Additionally, at least one of the exterior sheets preferably is crepe processed preliminarily. If the sheets are pre- 
liminarily crepe processed, the wrinkles on the sheet surface can readily remove stain. Particularly, when the wiping 
sheet is wet, this can be more effective to remove fixed stain. The process of crepe processing comprises winding a 
non woven fabric composing the exterior sheets over a roll, applying a blade onto the nonwoven fabric, and leading 
the nonwoven fabric at a lead-in rate slower than the lead-out rate of the roll. 

The wiping sheet may be held with hands for use or attached to a commercially available cleaning kit (wiping 
holder) for use. From the respect of the attachment onto a wiping holder, preferably, the areas on both the sides of the 
wiping sheet to be held on a wiping holder should be processed so flexible by emboss processing and the like as to 
give a lower bending resistance to the areas on both the sides than the bending resistance at the central area of the 
wiping sheet. The areas on both the sides of the wiping sheet are readily attached to the wiping holder because of 
such process of giving flexibility. Thus, the wiping sheet is prevented from falling out of the wiping holder readily. In 
other words, the wiping sheet has a higher bending resistance as a whole and is thus readily attached to the wiping 
holder. 

Embodiments ot the invention are described below with reference to the accompanying drawings, in which: 

Fig i (A) is a plane view of the wiping sheet of the present invention, as viewed from the side of the top sheet; Fig. 

1 (Bi is a partial enlarged plane view of Fig. 1 (A); 

Fig 2 is a cross sectional view of Fig.1 along line II - II; 

Fig 3 is a cioss sectional view of another embodiment of the wiping sheet of the present invention; 

Fig 4 is<i plrtic view of another embodiment of the wiping sheet of the present invention, as depicted from top; and 

Fig 5 is «n explanatory view for use of the wiping sheet of the present invention. 

The present invention will now be described in the following examples with reference to drawings. 

Fig 1(A) * a phno view of the wiping sheet of the present invention, as depicted from the side of the exterior 
sheet. Fig 1(B) is a partial enlarged plane view of Fig. 1(A). In Fig. 1(A), the Y direction is a machine direction (MD) 
along which a wob is led out during sheet formation; the X direction is a cross direction (CD) perpendicular to the Y 
direction The directions of fibers are oriented randomly along the X and Y directions; for example, relatively more 
fibers are oriented along the Y direction (MD). 

In accordance with the present invention, for example, the wiping sheet 1 is inwardly folded along folding lines y1 
and y2 in parallel with the Y direction, and then, the sheet is additionally folded into halves abng a folding line "x" in 
parallel with the X direction. A plurality of such wiping sheets are then packaged in a packaging container and the like 
for goods on the market. 

Fig. 2 is a cross sectional view along line II - II of Fig. 1 (A). As shown in Fig. 2, the wiping sheet 1 of the present 
invention is of a trilayer structure of three sheets in lamination, the sheets being top sheet 3, absorbent core 4 and 
bottom sheet 5 from the top. The top sheet 3 and bottom sheet 5 are exterior sheets. Each of the top sheet 3, absorbent 
sheet 4 and bottom sheet 5 comprise a nonwoven fabric formed from an absorbent fiber (water retentive fiber) and a 
hydrophobic fiber (thermoplastic hydrophobic synthetic fiber). 

As the absorbent fiber, use is made of for example a rayon fiber or a cellulose fiber, but any fibers with water 
retentivity and absorbency can be used, with no specific limitation. As the hydrophobic fiber, use is made of polypro- 
pylene (PP), polyethylene (PE), polyethylene terephthalate (PET), nylon and acrylic fibers, preferably a thermoplastic 
hydrophobic synthetic fiber. 

The top sheet 3 and bottom sheet 5 contain the absorbent fiber at 30 % by weight or more to 70 % by weight or 
less; and the hydrophobic fiber at 30 % by weight or more to 70 % by weight or less. Each of the top sheet 3 and bottom 
sheet 5 comprise a nonwoven fabric (spunlace fabric) produced by interlacing together these fibers. The spunlace 
fabric is produced by forming a fiber web with a card machine and then applying water jet to the fiber web thereby 
partially interlacing together fibers in the fiber web. Because the fibers tend to fluff in non-interlaced fiber areas, such 
fluffed fibers can tangle and remove fine dust. Thus, the resulting wiping sheet has a surface suitable for wiping off 
stain and dust. If too much fibers are fluffed, alternatively, the strength of the resulting wiping sheet is deteriorated, 
while causing dust 1o generate therein. So as to make the surfaces of the top sheet and the bottom sheet fluffed 
appropriately, the interval between the interlaced areas in the direction perpendicular to the direction in which most of 
fibers are oriented, namely the length of the non-interlaced area, is preferably 0.5 mm or more to 2.0 mm or less. Th 
top 6he t 3 and the bottom sh et 5 may be of absolutely the same composition, but the contents of the absorbent fiber 
and the hydrophobic fib r may vary. 

The absorbent core 4 preferably comprises an air through bond nonwoven fabric, produced by thermally bonding 
together a fiber web. Th fiber web contains the absorbent fiber at 20 % by weight or more to 80 % by weight or less 
and the hydrophobic fiber at 20 % by weight or more to 80 % by weight or less. Because the air through bond nonwoven 
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fabric is produc d by bonding tog ther its fibers therein, the nonwoven fabric has a greater b nding r sistance than 
that of the spunlace fabric. Therefore, the resulting wiping sheet 1 can procure the bending resistance owing to the 
absorbent core. 

The basis weights of the top sheet 3 and the bottom sheet 5 are individually 25 g/im 2 or more to 55 g/m 2 or less; 

s and the basis weight of the absorbent core 4 is 25 g/m 2 or more to 60 g/m 2 or less. Therefore, the total basis weight 
of the wiping sheet 1 is about 75 g/m 2 or more to 170 g/m 2 or less. Accordingly, the resulting wiping sheet 1 is wholly 
so bulky and readily held with hands. If the basis weight of the absorbent core 4 is within the range described above, 
the whole wiping sheet 1 can get a sufficiently high bending resistance and can therefore have a water retentive function. 
If the basis weights of the top sheet 3 and the bottom sheet 5 both as the exterior sheets individually are within the 

10 range described above, the sheet surface of the resulting wiping sheet 1 can absorb wet stain for use in a dry state; 
for use being impregnated with water, the exterior sheets can retain an appropriate water retentive function and can 
also serve to prevent water which is absorbed in the absorbent core 4 from oozing over the sheet surface rapidly. 

The top sheet 3 and the bottom sheet 5 are overlaid on both the faces of the absorbent core 4, and the resulting 
trilayer sheet is interposed between a heat emboss roll with wave emboss formed on the surface and a heat roll with 

15 a flat surface or between two heat emboss rolls, so that the trilayer sheet are pressurized and heated at the emboss 
process, whereby the thermoplastic hydrophobic fiber, which is contained in the top sheet 3, absorbent core 4 and 
bottom sheet 5, is thermally melt so that the trilayer sheet is thermally bonded together to form bonding lines 2. As 
shown in Figs. 1 (A) and 1 (B), the bonding lines 2 are formed in a wave form, elongating along the X direction perpen- 
dicular to the Y direction (MD) where the fibers are mainly oriented. 

so The fiber lengths of the absorbent fiber and the hydrophobic fiber used in the top sheet 3, absorbent core 4 and 

bottom sheet 5 are about 30 mm to about 60 mm. The term fiber length" means the substantial fiber length (on average) 
in the nonwoven fabric. For example, if the nonwoven fabric includes fibers in a crimped state, the fiber length should 
be determined including the length in a crimped state. The bonding lines 2 have a pitch *p" in the Y direction, which is 
shorter than the fiber length. The pitch "p" of the bonding lines 2 is preferably 5 mm or more to 30 mm or less. If the 

2s bonding lines 2 are formed at the pitch "p", excessive fluffiness and drop-out of the fiber from the sheet surface can 
be prevented. 

The form of the bonding lines 2 is not limited to the wave form as shown in Fig. 1, but includes saw tooth forms 
and linear forms. Nevertheless, bonding lines of wave forms or saw tooth forms can effectively exert the wiping effect 
in all the directions. As shown in Fig. 2, more specifically, the trilayer sheet is recessed under pressure at the bonding 
30 lines 2. Hence, the resulting trilayer sheet protrudes at boundaries between the bonding lines 2 and not-bonded areas, 
to form protrusions M, and in the areas of the protrusions M, the wiping sheet can exert the effect of removing stain. 
If the bonding lines 2 are of a wave form or a saw tooth form, the protrusions M can be formed to direct toward any 
directions in addition to the X and Y directions. Thus, the wiping effect can be exerted by the protrusions M in any of 
the directions. 

35 Means for bonding together the top sheet 3, absorbent core 4 and bottom sheet 5 is not limited to the hot melt 

bonding as described above; an adhesive such as hot melt adhesive may be coated on the faces of the absorbent 
core 4 opposing to the top sheet 3 and the bottom sheet 5, or on the faces of the top sheet 3 and the bottom sheet 5 
opposing to the absorbent core 4, while pressing the adhesive coated areas by means of an emboss roll and forming 
then bonding lines 2 through the adhesion. 

40 Because the wiping sheet of the present invention contains the absorbent fiber in each of the top sheet, the bottom 

sheet and the absorbent core, the wiping sheet can absorb water during dry wiping. By presetting the contents of the 
absorbent fiber and the hydrophobic fiber contained in the top sheet 3 and the bottom sheet 5 to the aforementioned 
values, the water absorbency of the top sheet 3 and the bottom sheet 5 can be enhanced during dry wiping, if impreg- 
nated with water or liquid chemicals, the wiping sheet can have such good water retentivity that the wiping sheet also 

45 can be used for wet wiping. In this case, because the absorbent fiber can serve to retain water and the hydrophobic 
fiber can prevent outward water permeation, rapid flow of water over the sheet surface can be prevented, so that the 
wiping sheet can serve to wipe a large area in a wet state with no exception. Because the top sheet 3 and the bottom 
sheet 5 working as wiping area contain the hydrophobic fiber, additionally, these sheets can smoothly slip on tables or 
floors during both dry wiping and wet wiping, so that the wiping work can be readily performed. 

so When the absorbent core 4 contains the hydrophobic fiber in above mentioned range and its air through bond 

nonwoven fabric is composed of the thermally bonded thermoDtastic hvdroohobic fibers the bend'na resistance of the 
absorbent core 4 is enhanced, so that the bending resistance of the trilayer sheet is also enhanced as a whole. Because 
the bonding lines 2 are formed at an appropriate pitch *p", furthermore, the bending resistance of the trilayer sheet can 
b enhanced due to the presence of the bonding lines 2. Thus, the wiping 6heet can readily b extended due to the 

ss own bending resistance, aft r the wiping sheet is rinsed in water and squeezed. 

Th top sheet 3 and the bottom sheet 5 may be of a lamination structure as shown in Fig. 3. Fig. 3 is a cross 
sectional view of another embodiment of the wiping sheet shown in Fig. 2, depicting the state of the trilayer sheet prior 
to bonded together on bonding lines 2. 
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In the wiping sheet shown in Fig. 3, the exterior she ts, namely the top sheet 7 and the bottom sheet 8, are 
independently of a bilayer structur of surface layers 7a, 8a and back lay rs 7b, 8b. Such sheets can be produced by 
forming fiber webs of the bilayer structure of the surface layer and the back layer, and by subsequently interlacing 
together fibers into a spunlace nonwoven fabric. Alternatively, the surface layer and the back layer are separately 
formed, followed by hot melting or adhesive bonding. 

Like the top sheet and the bottom sheet as described in Fig. 2 : the surface layers 7a, 8a are formed from an 
absorbent and water-retentive fiber such as rayon fiber and a hydrophobic synthetic fiber such as polypropylene, pol- 
yethylene, nylon and acrylic fiber. The contents of the individual fibers in the surface layers 7a, 8a are preferably as 
follows; the absorbent fiber such as rayon is at a content of 0 % by weight or more to 70 % by weight or less and the 
hydrophobic fiber is at a content of 30 % by weight or more to 1 00 % by weight or less. The back layers 7b, 8b are 
primarily formed from an absorbent fiber such as rayon fiber. Preferably, the content of the absorbent fiber in the back 
layer is higher than that in the surface layer. For example, the contents of the absorbent fiber and the hydrophobic fiber 
in the back layer are preferably about 70 % by weight and about 30 % by weight. Because the back layer contains the 
absorbent fiber at such a high content as described above, the back layers 7b, 8b are highly absorbent. When wet 
stain is to be wiped off by means of the resulting wiping sheet, the water passing through the surface layers 7a, 8a is 
absorbed into the back layers 7b, 8b, in a secure manner. Because water is absorbed in the back layers 7b, 8b, as 
described above, the content of the hydrophobic fiber in the surface layers 7a, 8a can be elevated, whereby the water 
absorbency and water retentivityof the whole wiping sheet are enhanced. Additionally, the slip properties of the surfaces 
of the top sheet and the bottom sheet can be elevated further. 

Preferably, in the top sheet 7 and the bottom sheet 8, the total content of the absorbent fiber is 35 % by weight or 
more to 70 % by weight or less; and the total content of the hydrophobic fibers therein is 30 % by weight or more to 
65 % by weight or less. 

The basis weights of the top sheet 7 and the bottom sheet 8 are about 25 g/m2 or more to 55 g/m2 or less, like 
the top sheet and the bottom sheet as shown in Fig. 2, and the basis weight of the surface layer to the basis weight of 
the back layer is about 1 :1 . Thus, the total basis weight of the wiping sheet is about 75 g/m2 or more to 170 g/m2 or 
less. At such basis weight, the flexibility of the wiping sheet is appropriate and the bending resistance thereof is x- 
cellent. Therefore, such wiping sheet can endure repeated use. 

The absorbent core 4 is interposed between the top sheet 7 and the bottom sheet 8, which are then bonded 
together by the same bonding method as described above, to prepare the wiping sheet shown in Fig. 1. 

As the hydrophobic fiber to be used in the top sheets 3, 7 and the bottom sheets 5, 8, particularly the hydrophobic 
fiber to be used in the surface layers 7a, 8a. use is made of hydrophilic or sweat-absorbing fibers such as sweat- 
absorbing polypropylene (PP), sweat-absorbing polyethylene (PE) and sweat-absorbing polyethylene terephthalate 
(PET), whereby the water permeation and water retentivity of each sheet can be enhanced. The sweat-absorbing PP, 
sweat-absorbing PE and sweat-absorbing PET are produced by coating hydrophilic surfactants on the PR PE and 
PET fibers or kneading the surfactants into these fibers, whereby these fibers can procure such a property that water 
may readily adhere to these fibers. Because nonwoven fabrics containing such sweat-absorbing PP and sweat-ab- 
sorbing PET have slip properties and water retentivity, the surface slip properties of the top sheet and the bottom sheet 
can be enhanced and the whole wiping sheet can get higher water retentivity. As such sweat-absorbing PET, for ex- 
ample, a fiber under a trade name of "K07" manufactured by Toyobo Co.. Ltd can be used. 

In each sheet comprising such a trilayer structure, two types or more of absorbent fibers may satisfactorily be used 
and two types or more of hydrophobic fibers may satisfactorily be used as well. 

Additionally, the top sheet and the bottom sheet may be flat, but these sheets may be crepe processed, satisfac- 
torily. If crepe processed, these sheets can scrub off stain at the protruded parts between wrinkles. The process of 
crepe processing comprises winding a nonwoven fabric composing the top sheet and the bottom sheet over a roll, 
attaching a blade to the nonwoven fabric, and winding in the nonwoven fabric at a lead-in rate slower than a lead-out 
rate of the roll. 

The wiping sheet 1 is put to use, while being held directly with hands or being attached to a commercially available 
wiping holder H as shown in Fig. 5. When the wiping sheet is to be used after attached to the wiping holder H, region 
la indicated by hatching in Fig. 4 is preferably emboss processed to be flexible. If the region la is processed as flexible, 
the whole wiping sheet 1 is readily attached at the flexible part to the wiping holder H and is scarcely dropped out 
therefrom, even if the wiping sheet 1 is so bulky and has a high bending resistance as a whole. 

In the wiping sheet 1 shown in Fig. 4, emboss is processed in zones on both the sides in the X direction thereof 
to form flexible regions la. For use on a general commercially available cleaning kit (wiping holder), the emboss proc- 
essed regions la may be formed in zones apart by 80 mm to both sides from the center line 01 , which is extending in 
the Y dir ction, and apart by 50 mm to both sides from the cent r line 02, which is extending in the X direction, ach 
of the zones being at the length of 60 mm in the Y dir ction. In such wiping sheet with emboss processed only in the 
zones to be attached to the cleaning kit. the flexible regions la work as a marker so as to attach the wiping sheet to 
the cleaning kit. so that the wiping sheet is readily attached to the wiping holder. Altanatively. the flexible regions la 
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may be formed on both sides of the wiping sheet 1 in the X direction and on the overall I ngth of the wiping sheet in 
the Y direction. 

The wiping sheet is for home use so as to clean floors and so on, in a dry state or a wet state impregnated with 
liquid chemicals or water. Because the top sheet and the bottom sheet are slippery, then, the wiping sheet smoothly 
facilitates cleaning works without excessive force. Because the fibers of the top sheet and the bottom sheet are fluffy 
in the non-interlaced areas of the nonwoven fabric composed of interlaced fibers, the fluffy fibers can tangle and remove 
fine dust. Because the absorbent core has the high bending resistance, the whole wiping sheet is tough. When the 
wiping sheet is impregnated with liquid chemicals or water, the top sheet, the absorbent core and the bottom sheet 
work together to retain the liquid, so that the wiping sheet can retain the wet state for a long term to wipe off a larger 
area. Furthermore, the wiping sheet is so strong that the wiping sheet can be rinsed in water, squeezed like scrubbing 
cloth and recycled for use, after stained once. 

The following sheets were prepared as examples of the wiping sheet of the present invention as described above, 
to examine the performance. 

EXAMPLE 

Example 1 

In Example 1, the following wiping sheets of Examples A, B, C, D and E shown in Table 1 were prepared, like the 
wiping sheet shown in Fig.2. For comparison with the Examples, wiping sheets of Comparative Examples A, B, C, D, 
E and F were prepared. 
Table 1 
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The compositions of the raw materials in the top sheets, the absorbent cor s and the bottom she ts in the Examples 
ss a, B, C, D and E and the Comparative Examples A : B, C, D, E and F were as follows; the absorbent fiber was a rayon 
fiber of 1 .5 denier and a 44-mm fiber length (if the fib r is crimped, the fiber length is determined by the crimp d fiber 
length; the same is true hereinbelow) which is manufactured by Toho Rayon, Co., Ltd.; and the hydrophobic fiber was 
polyethylene terephthalate (PET) of a melting point as low as 130 °C, 2.0 denier and a 51 -mm fiber length, or PET of 
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1.4 denier and a 44-mm fiber length, which wer manufactured by Toyobo. Co.. Ltd. The PET with th low m Iting 
point was used at 20 % by weight in the hydrophobic fiber, while the PET of 1 .4 denier and 44-mm fiber length was 
used at the remaining part therein in the top sheet and the bottom sheet. In the absorbent core, furthermore, the PET 
with the low melting point was used as the hydrophobic fiber. 
5 The top sheet and the bottom sheet were spunlace nonwoven fabrics produced by forming fibers web from these 

raw material fibers with a card machine and applying water jet to the fiber webs to interlace these fibers together in 
the fiber webs. 

The absorbent core, furthermore, was an air through bond nonwoven fabric produced by forming a fiber web from 
the raw material fibers by means of a card machine and bonding together the fiber web with a hot air dryer. However, 
io in Comparative Example C, the absorbent core was not used; in Comparative Example D, a spunlace bond nonwoven 
fabric only consisting of the PET with the low melting point was used as the absorbent core. 

Each absorbent core was interposed between the top sheet and the bottom sheet, excluding in Comparative Ex- 
ample C. Then, resulting sheets were heat sealed by thermally bonding the thermoplastic fibers together between a 
top roll with an emboss and a bottom roll. The bonding lines were in the form of wave as shown in Fig. 1 , wherein the 
is pitch "p° in the Y direction was 7.5 mm while the interval °b° of the waves in the X direction was 6 mm. The top roll was 
a steal roll with an emboss in the wave form as shown in Fig. 1 on the surface; and the bottom roll was a steal roll with 
a flat surface. The surface temperature of both the top roll and the bottom roll was 140 °C; and the top sheet 3, the 
absorbent core 4 and the bottom sheet 5 in a trilayer structure were pressed at a pressure of 50 kg/cm 2 , and the 
resulting sheet was led out at a periphery rate of 10 rrvmin, to form bonding lines 2. 

Th6 wiping sheets in the Examples A, B, C, D and E and in the Comparative Examples A, B, C, D, E and F as 
shown in Table 1 were tested as follows Test 1 to 3. 

Test 1 . Slip properties (wiping load) 

25 1-1 . The wiping sheets in the Examples A, B, C, D and E and in the Comparative Examples A, B, C, D, E and F 

were uniformly sprayed with water at a final sheet weight of 4.0 fold the weight in its dry weight, so as to impregnat 
the sheets with water. 

1-2. The wiping sheets were attached on a commercially available holder for flooring wipers. Then, a commercially 
available flooring board was placed on a scale, on which the holder was placed subsequently. Then, the holder 
30 was at an angle of 45 degrees to the board. 

1-3. While maintaining the holder angle, the holder was slid forward at a rate of 0.5 mfeec on the flooring board. 

1- 4. The load when the holder was placed on the flooring board was defined as zero; and the maximum load (kg) 
when the holder began to slide was measured. 

3S Test 2. Wiping area 

2- 1. The wiping sheets in the Examples A, B, C, D and E and in the Comparative Examples A, B, C, D, E and F 
were uniformly sprayed with water at a final sheet weight of 4.0 fold the weight in its dry sheet weight, so as to 
impregnate the sheets with water. 

40 2-2. The wiping sheets were attached to a commercially available holder for flooring wipers. 

2-3. Then, the holder was placed on a commercially available flooring board of an area of 1 .64 m 2 to wipe off the 
whole area of the board. 

2-4. After termination of the wiping work, the sheets were removed from the holder, to weigh the sheet weight and 
determine the decrement of the weight in each sheet. 
45 2-5. The procedures of 2-2 to 2-4 were repeated ten times. When the decrement of the weight of each wiping sheet 

was 1 .0 g per one wiping procedure, the total wiping area was determined. 

Test 3. Bending resistance 

so The bending resistance of each of the wiping sheets in the Examples A, B. C, D and E and the Comparative 

Examples A, P C. D, E ?nH F wps rw^-vjrerJ hv th<>. r=>ntile"°r method of JiS(.l=~*nese Industrie' Stend^rdVM096 
By the cantilever method, a test piece of a 25-mm width was placed on a horizontal surface of a scaling devic 
having a slanting face at 45 degrees on the eide face, and then by sliding the test piece, the slide distance of the test 
piece was measured when the top of the test piece reach d the slanting face. As test pieces, use was made of a test 

ss piece cut into a 25-mm width so that the machine direction (direction of most fib rs in orientati n) of a sheet might 
elongate toward the slanting face; and a test piece cut into a 25-mm width so that the cross direction of a sheet might 
elongate toward the slanting face. By using such test pieces, the bending resistance (mm/25 mm) of the sheet along 
the directions MD and CO was determined. These test pieces were measured in both the dry state and wet state after 
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impregnated with water. 

The results of Tests 1 , 2 and 3 are shown in Table 2. 

In Test 1 , a smaller load indicates better slip properties. The load dimension was then marked as O. A and X in 
Table 2. In Test 1 to measure the slip properties of sheets (wiping load), when a sheet began to slide at a load below 
0.3 kg, the load was marked as O; the load of 0.31 kg or more to 0.5 kg or less was marked as A; and the load above 
0.51 kg was marked as x. 

In Test 2 of wiping area, additionally, higher water retentivity can be procured at a larger total wiping area when 
the sheet weight is decreased by 1.0 g/time. The total wiping area was evaluated as O, A and X in the decreasing 
order. In Table 2, a wiping area above 10.0 m 2 was marked as O; a wiping area of 8.0 m 2 or more to 9.9 m 2 or less 
was marked as A; and a wiping area below 7.9 m 2 was marked as X. 

At Test 3 of the bending resistance, a longer slide distance of a test piece, when the top of the test piece reached 
the slanting face of the scaling device, means higher bending resistance. Thus, the slide distance of a test piece was 
marked as O. A and x. In Table 2, the bending resistance (mm/25 mm) of a dry test piece along MD/CD being above 
1 20/80 was marked as O; the bending resistance of 1 10 to 1 1 9/70 to 79 was marked as A; and the bending resistance 
below 99/69 was marked as x. The bending resistance (mm/25 mm) of a wet test piece along MD/CD being above 
100/70 was marked as O; the bending resistance of 90 to 99/60 to 69 was marked as A; and the bending resistance 
below 89/59 was marked as X. Specifically, the preferable range of the bending resistance of the wiping sheet of the 
present invention is above 70 mm/25 mm in a dry state (mark A), more preferably above 80 mm/25 mm in a dry state 
(mark O). The bending resistance ot a wet test piece containing water of 4-fold the weight in a dry state was preferably 
above 60 mm/25 mm (mark A) and more preferably above 70 mm/25 mm (mark O). 
Table 2 
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Test results of Example 1 

As shown in Table 2, the wiping sheets of Examples A. B,C, D and E were excellent from all the respects of slip 
properties, wiping area, and bending resistance. 
5 On the contrary, the wiping sheet of Comparative Example A was at rayon contents as high as 80 % in the top 

sheet and the bottom sheet, so that the sheet had poor slip properties. 

The wiping sheet of Comparative Example B was at rayon contents as low as 1 0 % in the top sheet and the bottom 
sheet and at the content of the hydrophobic fiber being 90 % by weight. Therefore, the slip properties were good but 
the wiping area was less. In other words, the water retentivity was poor. 
10 The wiping sheet of Comparative Example C had no absorbent core, so the sheet had lower water retentivity and 

lower bending resistance in a wet state. 

Because the wiping sheet of Comparative Example D comprised an absorbent core composed of a hydrophobic 
fiber alone, the sheet could not retain water in the absorbent core. Therefore, the bending resistance was low in a wet 
state. 

is Like the wiping sheet of Comparative Example E with the basis weight of each of the top sheet, the absorbent core 

and the bottom sheet being as small as 20 g/m 2 , not any of the slip properties, wiping area and bending resistance 
was satisfactory. 

On contrast to the wiping sheet of Comparative Example E, the wiping sheet of the Comparative Example F com- 
prised the top sheet, the absorbent core and the bottom sheet with a basis weight as large as 60 g/m 2 in each, but the 
20 sheet had not good slip properties, although the wiping area was enlarged owing to the high water retentivity and the 
bending resistance was great If the basis weight is large as described above, furthermore, the sheet production cost 
is escalated. 

Conclusion 

25 

The results of the tests indicate that, in the sheet of a trilayer structure of the top sheet, the absorbent core and 
the bottom sheet shown in Fig.2, the rayon contents in the top sheet and the bottom sheet are preferably about 30 % 
by weight or more to 70 % by weight or less and the content of the hydrophobic fiber is preferably about 30 % by weight 
or more to 70 % by weight or less as well. Because the water retentivity of the absorbent core singly composed of a 
30 hydrophobic fiber is poor, the absorbent core may preferably contain the absorbent fiber such as rayon fiber at some 
extent. So as to give the sufficient bending resistance to the resulting sheet furthermore, the basis weight of the 
absorbent core is preferably 25 g/m 2 or more to 60 g/m 2 or less. The total basis weight of the resulting wiping sheet 
of the trilayer structure is preferably about 75 g/m 2 or more to 160 g/m 2 or less. 

35 Example 2 

A wiping sheet of the structure shown in Fig.3 was produced in Example 2. More specifically, there was produced 
a wiping sheet composed of a top sheet and a bottom sheet, each of sheets being of a bilayer structure composed of 
a surface layer and a back layer. For comparison with the sheets of the Examples a, b, c, d and e, the sheets shown 

40 jn Comparative Examples a, b, c and d were produced. 

The raw material fibers for the top sheet, the absorbent core and the bottom sheet in the Examples a, b, c, d and 
e and in the Comparative Examples a, b, c and d were as follows; a rayon fiber of 1 .5 denier and a 44-mm length 
(manufactured by Toho Rayon, Co., Ltd.) was used as the absorbent fiber; and as the hydrophobic fiber, use was made 
of polyethylene terephthalate (PET) of a metting point as low as 130 "C, 2.0 denier and a 51 -mm fiber length (manu- 

45 factured by Toyobo, Co., Ltd.) or sweat-absorbing PET of 1 .5 denier and a 44-mm fiber length ("K07" under trade name; 
manufactured by Toyobo, Co., Ltd.). In the surface layers of the top sheet and the bottom sheet, only sweat-absorbing 
PET was used as the hydrophobic fiber; while only PET with such low melting point was used in the back layers of the 
top sheet and the bottom sheet. In the absorbent core, furthermore, use was made of the PET of such low melting 
point as the hydrophobic fiber. 

so For the top sheet and the bottom sheet, a spunlace nonwoven fabric was used, which was produced, by applying 

water jet to a fiber web of a bilayer structure formed from these raw material fibers to interlace thereby the fibers 
together. As the absorbent core, furthermore, an air through bond nonwoven fabric was used, which was produced by 
bonding together the fiber web formed from the raw material fibers with a hot air dryer, as in Example 1 . 

A sheet with the absorbent cor interposed betw en the top sh et and the bottom sheet was bonded together by 

55 the same method as for the wiping sheet of Example 1 . The shape and pitch of the bonding lines were the same as in 
Example 1 . 
Table 3 
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The sheets shown in Table 3 were subjected to the same tests as those for the sheets of Example 1 , namely Test 
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1 (slip properties), Test 2 (wiping area) and Test 3 (bending resistance). The test methods and conditions therefor were 
totally the same. 

The results of these three Tests 1 , 2 and 3 are shown in the following Table 4. The method of evaluating the results 
in Tests 1 . 2 and 3 was the same as in Example 1 . 
5 Table 4 
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The results of the tests shown in Table 4 indicate that the wiping sheets of Examples a, b, c, d and e were very 
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pr ferable in terms of all of slip properties, wiping area and bending resistance in dry and wet states. 

Alternatively, the wiping sheets of Comparative Examples a and b were poor in terms of slip properties, because 
of their higher rayon fiber contents in the surface layers. The wiping sheet of Comparative Example c with a total basis 
weight as small as 60 g/m 2 (a basis weight of 20 g/m2 in each of the top sheet and the absorbent core and the bottom 
sheet) was poorly water retentive and had therefore a small wiping area, together with low bending resistance in a wet 
state. The wiping sheet of Comparative Example e with a total basis weight as large as 1 80 g/m 2 (a basis weight of 
60 g/m 2 in each of the top sheet and the absorbent core and the bottom sheet), had not so good slide properties. 
Additionally, the production cost was high. 

Conclusion 

In the wiping sheet of Example 2 in accordance with the present invention, accordingly, the rayon content in the 
surface layers in the top sheet and the bottom sheet is preferably 0 % by weight or more to 70 % by weight or less 
while the content of the hydrophobic fiber is preferably 30 % by weight or more to 1 00 % by weight or less. Like 
Examples a and b, in particular, the content of the hydrophobic fiber is preferably 70 % by weight or more. Preferably, 
the rayon content in the back layers in the top sheet and the bottom sheet is about 70 % by weight, while the content 
of the hydrophobic fiber is about 30 % by weight. Therefore, preferably, the total rayon content in the top sheet and 
the bottom sheet is 35 % by weight or more to 70 % by weight or less, and the content of the hydrophobic fiber is about 
30 % by weight or more to 65 % by weight or less. The basis weight of each of the top sheet and the bottom sheet is 
preferably about 25 g/m 2 or more to 50 g/m 2 or less; and the basis weight of the absorbent core is preferably about 
25 g/m 2 oi mcic to 60 g/m 2 or less. 

Example 3 

In Example 3 u wiping sheet of a trilayer structure composed of a top sheet, an absorbent core and a bottom she t 
as shown in Fig 2 was produced, wherein emboss was formed on both the sides of the wiping sheet in the X direction. 
The sheets of Examples a, p and y had various emboss patterns. In the Example a, emboss of a dot pattern was 
formed. On the wiping sheet of the Example B, emboss of a hexagon pattern was formed. On the wiping sheet of th 
Example y omhoss of a dot pattern was formed and the emboss had openings. For comparison with these Examples 
a, B and •/• a wiping sheet with no emboss treatment as shown in Fig. 1 was produced and used as Comparative 
Example. 

Like the Examples 1 and 2, the compositions of the raw materials in the top sheets, the absorbent cores and the 
bottom sheets in the wiping sheets of Examples a, B and 7 and the Comparative Example are as follows; the absorbent 
fiber was a rayon liber of 1.5 denier and a 51-mm fiber length (manufactured by Toho Rayon, Co., Ltd.); and the 
hydrophobic fiber was polyethylene terephthalate (PET) of a melting point as low as 130 °C, 2.0 denier and a 51-mm 
fiber length (manufactured by Toyobo, Co., Ltd.) or PET of 1.4 denier and a 44-mm fiber length (manufactured by 
Toyobo, Co.. Ltd ) 

For each of the top sheet and the bottom sheet, use was made of a spunlace nonwoven fabric produced from the 
following raw materials: the rayon fiber and the PET of the low melting point and PET of 1 .4 denier and a 44-mm fiber 
length. For the absorbent core, furthermore, use was made of an air through bond nonwoven fabric produced from the 
rayon fiber and the PET of the low melting point. The basis weight of each of the top sheet, the absorbent core and 
the bottom sheet was 45 g/m 2 . 

After interposing the absorbent core between the top sheet and the bottom sheet, the sheet of a trilayer structure 
was heat sealed by absolutely the same method as in Examples 1 and 2. 

Both the sides of each of the wiping sheets of such trilayer structure thus produced were embossed in the X 
direction. By using the known steal match emboss, the wiping sheets of Examples a and p were embossed without 
heating under conditions of an emboss pressure of 50 kg/cm 2 and an emboss rate of 20 m/min. Consequently, an 
emboss pattern of dols was formed on the wiping sheet of Example ol An emboss pattern of hexagon was formed on 
the wiping sheet of Example p. 

By using the known protruded steal match emboss, the wiping sheet of Example y was embossed at an emboss 
pressure of 2 kg/cm 2 , an emboss rate of 5 m/min and a temperature of 80 °C. Consequently, a wiping sheet of an 
emboss pattern with openings in a dot pattern was produced. 

As Comparative Examples, the wiping sheets of Examples a, 0 and 7 without emboss processing were used. 

Th bending resistances w re measured as described in T st 3 about Examples a, B and 7 and Comparative 
Exampl s. Additionally, the following T st 4 was performed. 
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Test 4 Pulling strength from wiping holder 


4-1. The ends of the wiping sheets of Examples a, p and -y and Comparative Examples were inserted and attached 
into an insert portion "h" of a commercially available wiping holder shown in Fig. 5. 

4-2. A clip with a string was attached to the other remaining free end of the wiping sheets attached to the wiping 
holder. 4-3. Pulling the string on the clip, the wiping sheets were drawn out from the wiping holder. 
4-4. Just when the wiping sheets were drawn out, the pulling strength (g) was measured. 

The face of the wiping sheet in contact with the roller with protrusions (embossed face) at the process of emboss 
processing was defined as a surface; and the other face of the wiping sheet on the back side of the surface was defined 
as a back face. The pulling strength, when the wiping sheet was attached to the wiping holder with its surface directed 
outside, was defined as the pulling strength of the surface. The pulling strength, when the wiping sheet was attached 
to the wiping holder with its back face directed outside, was defined as the pulling strength of the back face. The results 
of Tests 3 and 4 are shown in the following Table 5. 
Table 5 
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Table 5 indicates that the bending r sistance of th wiping sh ets of Examples and Comparative Exampl s were 
not so different from each other. 

However, compared with Examples a, p and y, the pulling strength was lower in the sheets of the Comparativ 
Examples. 
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Conclusion 

By forming emboss on a wiping sheet in zones to be attached to a wiping holder thereby and giving flexibility to 
the wiping sheet, the wiping sheet is readily attached to the wiping holder and the attached wiping sheet is hardly 
dropped out. 

As has been described above in detail, the wiping sheet of the present invention exerts good slip properties, an 
excellent absorbency and a water retentivity, and therefore, the wiping sheet of the present invention can be used for 
both dry and wet wiping. The wiping sheet is so strong that the wiping sheet is sufficiently durable of continuous use. 
Because the wiping sheet is thick at some extent, the wiping sheet can readily be held with hands and can be recycled 
and used, after washing off dirty with water. Because the wiping sheet has a greater bending resistance owing to the 
presence of an absorbent core therein, the shape restoration of the wiping sheet is great, even after water rinsing and 
squeezing. 

By emboss processing both the sides of the wiping sheet to be flexible thereby, the wiping sheet can readily be 
attached to a cleaning kit (wiping holder) and is not readily dropped out of the holder. 


Claims 

1 . A wiping sheet comprising exterior sheets and an absorbent core interposed between said exterior sheets, wherein 
at least one of the exterior sheets is liquid permeable and the wiping sheet has a bending resistance of 70 mm or 
more in a dry state and a bending resistance of 60 mm or more in such a state that the wiping sheet contains 
water, whereby the weight of water is fourfold to the weight of the wiping sheet in the dry state, as measured by 
the cantilever method according to JIS/L1 096 using a test piece of the wiping sheet with a width dimension of 25 mm 

2. A wiping sheet according to claim 1, wherein the absorbent core has a basis weight of 25 g/m 2 or more to 60 g/ ' 
m 2 or less and contains a hydrophobic fiber at 20 % by weight or more to 80 % by weight or less. 

3. A wiping sheet according to claim 2, wherein the hydrophobic fiber is a thermoplastic hydrophobic fiber and the 
absorbent core is a nonwoven fabric produced by thermally bonding together the thermoplastic hydrophobic fiber. 

4. A wiping sheet according to claim 3, wherein said absorbent core is an air through bond nonwoven fabric produced 
by melting and bonding together the thermoplastic hydrophobic fiber in hot air. 

5. A wiping sheet according to claim 1 , wherein at least one of the exterior sheets has a basis weight of 25 g/m 2 or 
more to 55 g/m 2 or less and contains an absorbent fiber at 30 % by weight or more to 70 % by weight or less and 
a hydrophobe fiber at 30 % by weight or more to 70 % by weight or less. 

6. A wiping sheet according to claim 5, wherein the exterior sheets contain a hydrophilic fiber. 

7. A wiping sheet according to claim 1 , wherein at least one of the exterior sheets has a basis weight of 25 g/m 2 or 
more to 55 g/m 2 or less and the exterior sheets are of a bilayer structure composed of a surface layer and a back 
layer and the back layer contains more the absorbent fiber than the surface layer. 

8. A wiping sheet according to claim 7, wherein the surface layer contains the absorbent fiber at 0 % by weight or 
more to 70 % by weight or less and contains the hydrophobic fiber at 30 % by weight or more to 100 % by weight 
or less and wherein the surface layer and back layer together contain the absorbent fiber at 35 % by weight or 
more to 70 % by weight or less and the hydrophobic fiber at 30 % by weight or less to 65 % by weight or less. 

9. A wiping sheet according to claim 8, wherein the hydrophilic fiber is contained in the surface layer. 

10. A wiping sheet according to claim 5, wherein each of the exterior sheets is a nonwoven fabric produced by inter- 
lacing logciher the absorDem iider and the hydrophobic liber. 

11. A wiping sheet according to claim 10, wherein at I ast one of the exterior sheets is crepe processed. 

12. A wiping sheet according to claim 1 , wherein the exterior sheets and the absorbent core are bonded together on 
bonding lines formed across the direction in which more fibers are oriented in the exterior sheets. 


19 


EP 0 865 755 A1 


13. A wiping sheet according to claim 12, wherein said bonding lines are formed by heating the exterbr sheets and 
the absorbent core under pressure and melting and bonding together the thermoplastic fiber contained in the 
exterior sheets and the absorbent core. 

1 4. A wiping sheet according to claim 1 3, wherein said bonding lines are in a wave form or a saw tooth form. 

15. A wiping sheet according to claim 13, wherein the pitch of the aligned bonding lines is shorter than the length of 
the fiber composing the exterior sheets. 

16. A wiping sheet according to claim 15, wherein the length of the absorbent fiber contained in the exterior sheets is 
30 to 60 mm and the pitch of the aligned bonding lines is 5 to 30 mm. 

1 7. A wiping sheet according to claim 1 , wherein the bending resistance of the areas on both the sides of the wiping 
sheet which are to be held on a wiping holder is lower than the bending resistance of the central area of the wiping 
sheet. 

18. A wiping sheet according to claim 1 7, wherein said areas to be held on the wiping holder are emboss processed 
so that the bending resistance of the areas is reduced. 
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